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[0 0 0 1 1 
[0 0 0 2 1 

ztLt-ciz^ ^^m^ii. mm^m.^ y^'^^n-^$>^<^y^\^y (Mb) t&^^^a^ 

m^^tiTyi-°^tifx^\£y (apo-Mb) ^ If t- ^ - tl. -7 > if > <7) y y tM.&mi$^ 
irN, N' -MT. (-9-'J -f-'J f-'^) -1, 2-l> ^=-VyVT<y^W.\lL^^fz^mi^W 

11^16 m^Mt^M^ V -> i^pfs^i-^, r 1 s 1 - 1 1 
T*°5 ^'xi\£y^\\£y- ^ -^(D^m^v^nx\>z.^^KXM%.<r>mm (2001 

[0 0 0 3] 

[0 0 0 4 ] 

[M ^ M^-r *b <^#^ J 
[0 0 0 5] 

mx.i£7i^^-x:^tuy'<y<Dyi^mitKJ:c'mmtLxmm'ri>fzi6. zKvt 

[0 0 0 6] 

. 'ft^6<Jt;(±mT<7)2a«)0:^-^75^'^^o — ot±, +^ IfT^-r -^^fo^' >-yN°^'K?l(7)^ 

W'^f' y^^^nmt^mmi$^t=k y^^':7nmt^mt<7)mmtti}^i : 0. 5-100, 

rti. :^-Tt V ym^mm. yi^- ^ ^ y - ^i^U^^mm. 7K-v^f-;u*;i'AT5 K (D 

MF) m^'^mm. tk-v^^^i^^^^i-^^v k (dm so) 7i^(D^fj: t':/}mt l 

^f^<DUmit- 1 0-2 0 or, #mt:-4*C75^^t L<, fS-^^^tiO. 5^-24 

i:^JSi:<D^SJt75M : 0. 5 - 1 0 0 , $f * L < (4 1 : 1 . 1 - 2 ^ ^ J: d t;?S-^1- 
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m^mm. dm f ^^^mm. tk- dm s om^mm. ^(D^fj: tm^i-t l < . ^<Dn 

li- 1 0 ~ 2 0 0 # 1 4 *C L < . ?£^B#P^{4 0 . 5 2 4 B^Fb^, 

10 0 0 71 

+ ^ Iff- -f -Knx^fifz±mmw(Dit^K^d^KBm^H-^h\tLm.(DT < ^mnm^it 

^MfL«tiiiL7t:T ^ y®^*ic^m$-ii:7t:^</57)^'^i?^ Lv^o I^Jx-Jf T*°5 ^^'n ii ^^t)^ 
Mft^tL-Cti. T*°^ ^i^'n ( 1 5 3'(@<7)T ^ y^J: '^^rKV ^7°^ KM) 06 4 

. #U6 4l=@Oli;^f-v> (His 64) 5:i/';v>^T9->'OJ:^HH;<.^v>J: 

[0 0 0 81 

*f&^^;fflv>l^,t^'2)^Ji^#:t LTfi, ^ ^/n'^^ ^ if 7" ^ - izfigl--?, T 5 y 

i: ^Jl Ti^^efi -t h fi sef£ ^7i^#^*^r^^i- ^ ^> o -e * n # tclJg^ $ ^ V ^ 

y^^i^^^ < <!: ^> 2o^i-^'fl:^t/^S£iiT-i:-r-2>^Jm#7i>^'#t3$?i tv>o ^ (1) ti 

[0 0 0 91 

R2 P - J - P R3 R" ••• ( 1 ) 

y) y^>. ( v-y i — 7 y ) j-:?':^. ify^ (v'-y -7 ^' y ) T'n 

/N'>^ ifx (v-7i^;i/.i>x-7 -f y ) ■y^^^. if;^ (v-7jc::^;i/*x-7 y ) ^v-^^, 
tf^ (v7 y ) ^^•^^->'. 1, 2-tfx ( v 7 ji — ;i/*y. 7 ^ y ) ^>-t* 

tf^ (v'y ■^;u:^y> 7 y ) y^>, tfx (v y ■f-;i'*y> 7 ^ y ) H'y. (v 

y•f-;^r^;:?>■7^y) 7°n/N->, ify; ( v y •f-;u*y> 7 ^' y ) 7'^>> ify. (iyyf-;u*x 
7'fy) kf;^ (v'y ■f-;!/:^^ 7 ^ y ) ^^^^f^, 1, 2 - tf x ( v y -f- ii' * 

7'ry) ^>-b*>^t'<7)(5;&N if^ (v7 j^-;i/*;^7'f y) it^^^<r>y :i.=-)\^K^t. 

t(om.^^xm.^\^fzii(Di)^mf^f^ho Z.ixh<^^^:^y 4 ymi-l-a. nv-^Alg^:^ 
7 V -^7 Ait#:<7)@ei5T-li;^ ^ C t i)m t L v^o 
[0 0 1 01 

tfz. ^^7.-7 ^ y mtL=f-mS-(r>W.^l- 1 L T (4 . {4\ i: y ^ n -t > ^.it^^ ^ 
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y-9^;l---?^-t'>. 0-, m-Xfi p V7°n t:;u h (v^>) . o -, m-X{i 

[0 0 1 1 J 

inmzi.'oX^f^^iiK SS^Kt<7)^;uJtS/C (S{±^M. Cfigi^J Tin O ^ l 0 

0 0 0. #tC5 0- 5 0 0 0O^H-efflv^>5,C tTj^^f f Lv^o RS^Rti, i^mit^iih 

W^ii. i^-r^ it^^^ -^hn^m PIS $ n =t V ^ tK 4- -CTR^-fti- i^TKv^ItT-* ^ c: 

7K> 7K<!:fg:0T;U3-;u (^^y-;b, 9 y - )^ fj: t) (Dm.^^mm. T^tmB.-^ 
ir-thy. p< h >^ to (D^s.^mM. :^tDMF (DiM^^^^m. AtD 

Mso(ou^mm^j:t'^^mifhti^o KBumn-i o~2oox:> #tcir~5 ot:;^*^ 

KJZ' fi . t!*^'^ < y ^ 5*: i> V ^ T ^ jl^^ is V ^ -C ^) ^Mi" -5) ^ 1 § >2) o 

Il§ ^ -t ^ Tt: a6 <7) ft ^ (7) ] 
[0 0 121 

M^Jcolj^H^fti, rcodjfil, 5 ^7 n ^ ^ 19 . T d p p e J f± 1 

, (v7 -7 ^ y ) 0^:$^ ;^oB&-e* > TdppbJ 1 , 4 - ;^ ( 

[^M^RI 1 1 

[0 0 13] 

< ny •> Agt#o-^^--^o 1 > 

Rh(I) (cod) (dppe) ti^&^lfci^ (Brown, J. M. et al. , Journal of Or 
ganometal lie Chemistry, 1981, vol216, p263-276) LT^^ L/^io fip-i^), [R 

h (cod) C \ ] 2 (99mg, 0. 2mmol) ^:AgBF4 (80mg, 0. 41m 
m o 1 ) )\^=fymm^T. T-b b yi^X'SmmmWL. mi^<D dppe (159mg 
, 0. 4mmol) ^Snx.> :5i^fe<7)?#?S^t#/^o :9lFfe<7)Jbvt . 3 m 1 S t^lt^ L 

(2 0ml) ^mx.^ tM'&<D^mm<^fitzo ^-y'fi'xm^L. mm^m^^ 

Xmm^X^^Rh (I) (cod) (dppe) •BF4^#/^o ESI-TOF M 

s im.'^^-:^^-^^ -ty it-mi m^-fzmnmmmmm^m : [Rh (d (cod) 

(dppe) ] ' m/ z 6 0 9 . 1 0 (ft#'fi 609. 14), [Rh(I) (dppe 
) (CH3OH) ] ^ m/z 5 3 3. 0 3 (St^M 5 33.38), [Rh(dppe) 

1 ' m/ z 5 0 1 . 0 2 (tf^-fi 5 0 1. 0 4 ) o 

immM 2 1 

10 0 1 41 

Rh (I) (cod) (d p ph) liT)VV^) y-^nx^mXLfZo mSh^ii [1, 4 
-IfT. (v7i-;ix*y>7 ^ y) y^^] (l, 5 - v n ^ ^ va:.^) nv>!7A x 

3 ] 

[0 0 151 

<n v-^ A|g#:T^-^°5 ^i^'n If >1g^#:0^^-'?-<7) 1 (HI 1 #BB) > 
Jiil.T<7)f^^{i^T4 TCT'lf ofCo i-f, i2r^:fi:i^(T.Matsui et al. J.Am.Chem.Soc. , 1 
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999, V0II2I. p9952-9957)HtaeoT. 5 ^i^'n t'XT) 6 4 #gOT 5 y m^^T-^-S 

■^i^'yiT9^>iZ^m^^tz. d iZ^M^'^fz^t 9'^ SW H6 4A 

MbtWir^ho -^t", l&^jtil;(F.Ascole et al. Method Enzymol. 1981, vol76, p72-87 
)lzUm.^tlfzm-y'^ y SW H6 4A Mb^T*°'ft^L, 1 mM, 5 

mM, lOmM T r i s /H C 1 /^' -y 7 r ( p H 7 . 0) -e#2^F^iiWi--5)^i: 
iZX^. T^i^°5 :t^'n l£>^#/Co ::OT*°5 ^^'*n tf >^ a p o -H 6 4 A Mb 
■r^o '^tl^ apo-H64A Mb^l 0 mM T r i s/HC 1 y r -M (p H 
7. 0) (3 8 5;t/M, 18ml) tiA^. ^ ^^R h tJ^^M b LT 1 . 5^M<h^^ 
J: ^ T-t#7t:n v^A$t#:<7)T-t h :^V#?K ( 1 OmM, 1. 0 3 8ml) ^mW 

L^j::^^hUW^. 1 O^F^^ 4X:mW:LfZo m^^X. Z<DR^m'i^i 1 OmM Bis T 
r i s/HC 1 /■^■•y 7 r-?^ (p H 6 . 0) I L-^^—^M^ LfZo ^ X ^ iZ LxnmffZ 
Lfztiiy'yi.mi^T:^°<t^'XJ]^y:^S.^i$.Rh (dppe) •apo-H64A Mb^ 
. G 2 5, G 5 0 (1 OmM T r i s^^HC \ y y r -m ip H 7 . 0) ) ^fflv^T 
r)l^mir^:itiZX f)MML/co m^i^(DWl^l±. ESI-TOF MS. UV-vi 
s . J^^lg^fevit^i oT^fo/^o -<7)t §OMS55'W'(i(± 1 7 7 6 4. 8 T'ab ^) . ft^'fit 
17765. 4 tX < -^LTv^fco tfz. UV- v i s ^^-CiiiSM^r^S^^^^ 2 5 9 
. Snmii^lQ. apo-H64A M b <7)ijgi|XS;^r^:S ( 2 8 0 n m) J: jg:?^St; v 

yhLfzom.j-m.^^mizxnRh<Dmm.i:^i^fztz^i. 7 7 mutik^x-^fzo ^£ 

i5>G25(±Sephadex G25 Medium, GSOfiSephadex G 

5 0 Medium (v>f~n ^ T ^ v ^ A/^-f ^-if > ;^tt^) (n^X^^h {\>XrWiZ 

) o 

[0 0 16] 

< ^ ^■^m^^-fK^(Dttm^^fzmut^ %m.m2> hnmz\^xuv^ i.m 

#:T*°5 :J-i^n if^m-^'^R h (dppe) • a p o -M b ^t#/io ^ <7) t i co E S I - 
TOP MSO^^lTttti 1 7 8 2 9. 9 T"* , ft^-ft 1 7 8 3 1 . 1 J: < ^gc LTv^ 
fzo ^fz. \SN - V \ ^^mx\tmMMi<:i^^ifi2 7 \ . 5nmt^0. apo-MbO 
iSlilXa^vSS (2 8 0 nm) J: t)MSCCv-7 h Lt^^Io i^.T-i^^^^l^ i *) R hO?tS^ 
^i6^ci:^^l. 1 3 mMi:?^^-C-§ /::o 
[^Jfe^J 5 1 
[00171 

<nv'>A$t#:T>-K^ ^^-n H~>^S^#:0'^^-^(7)3 (H 1 #BS) > 

Ilife^j4 i:|WI»lCLrnv^A|t^T;^°5:t^oif>^^#:Rh (dppb) -apo- 
Mb^rt#/^o >1<7)<!:^<^ESI-T0F MS <D%mmt 1 7 8 5 9. 8 "Cab 19 > ft»fi 
1 7 8 5 9. 2 i < — iScL-CV^Tto 
[^iS^J 6 1 
[0 0 181 

<uV^L.mWT^^\^^u\£y^^^(r>'^WL-^<r>4 (|g)l#BB) > 

dciT'ji. uv^ i^m^r^^^^ ^u\£y^%^'^(nw^<r>mMm^z^^^xmm-^^o - 

<7)SlJ-a{±. T:^°5 ^^''n t'>^ffitT-en v-^ in sit nX'^^X^XuV^ 

h^^^T^^X^ ^'■u\£y^%,^^^^^^'f^^-^-X;i)ho apo-H64D Mb( 

6 4l=B<Ot;X^v>^TX/N'^+*>^T-'^^;^-^7tt(7)) O 5 mMg^^T -i? A v§ 
m(20/^M, 200// 1) [Rh (cod) Cl]2<7)T-th ^vtiR (2 mM, 2 ;« 

1) (R h{±Mb tCitL-C2^fi) , d p p e<7)T-t h (2mM, 4 // 1 ) ^jljPx. 

, IBtFa^, 4 r-ei^M^-t*:. ESI-TOF M S ^j|iJ^L/^o ^^n;^:-^;?.^^^:' h ;U 
(1 7 8 0 8. 0) ti. c o d^^MStLf^R h (I) (dppe)i:apo-H64DM 
b tci^lS-^ft^Oft^lt ( 1 7 8 0 9. 1) iv^— gct^L/sio 

[«ii«aj 7 1 
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[0 0 19] 

%mm3X-nhfifzui/r^ i^i^WT^^^^ :fu\£ym^WRh (dppe) -apo- 
H64A Uh^m^^XT ^ )i'm.<^i^mi\:K)x,i:i^XT(DX^[zLXff'Dtzo ^T. fflM 

5 0 mM'; ym^<'y 7 r- (p D 7 . 0) ^X [R h] / [SK] =1/1 0 0. 3 
sr. 7lc^Ol±:ti5 a t mi:v^^^fi|^T\ 5 BfPa^Slt-^tf o Ttio ^ft:fltJ^^.^:^-^fi^ - 
h i^' l^-7"tcn v'^Aig'f^T;^"^ :t^'n t: ^|g-^#7KvtjK (0. 5 mM, 1ml, 0. 5 
fimo \ ) ^XiX. T^') (5 0 mM, 1ml, 5 0 ;/ m o 1 ) 5r*nx.. ^- 

<7)S:f&f^, ^H-NMRtCj: ^-^^-/s-^^^i6f^i:C;!>. 0. 68h-*-C^)o7t 
o pDfi-logio [D*] (DtifiTKS) -^^-So 

[^i&^J 8 ] 
[0 0 2 0] 

< ^ -7 ^ >c7)7K^fbR/dr> - o 2 > 

^M0iJ4 -Ciffbti^^n AiS#:T--K5 ^^*n i^->-^I#f^R h (dppe) -apo- 
Y^%fZo Rftf^. ^H-NMRtCJ: 19 ^->^-^N'-^$rA[^a6fci: 0. 6 0 h"* 

mmm 9 1 
lo 0 2 1 1 

<'?-0'ftfe> 

1112 (a) ~- (d) n^f ^ic^o'v^r. ^m<7)^mm^^>y^i7mm^i$-^^^Lfz 

0 :iZX<DT^'<t^'^\fyii^ apo-H64D M b L /^o t# tiT^j^^ltft: 

[0 0 2 2] 

III2 (a) :apo-H64D (212;mM. 14ml) \Z [Rh (cod) CI 

1 2T-t h ( 1 0 mM, 1 5 0 ;u 1 ) ^jnx., \ ^ '^Wi AX.xmm.%^tzo ^^^X 

^<7>?1^V#?R^ 1 0 mM Bis T r i s /H C 1 ^-^^ 7 r -i^ ( p H 6 . 0)1:—^ 
itWLTto -iOJ: ^ tiLTS^^LTtnv'^Alt^T:^*? :tirnif yliI^#:R h (cod 
) •apo-H64D Mb^G25, G 5 0 =^fflv>Ty;l^^i§i--2) ^ t Hi *f M L/^ 
oESI-TOF MS ^W^tii 17 5 16. 6 "C* , ft*# 17519. Itiv^ — 

[0 0 2 31 

112 (b) :^Jl^g#tLr> Pd (dppe) C 1 2 i: A g B F4 ^ DM F tfT-M-^? 
■^trC 1 ^M^$-ti-7^>:P d (dppe) DMFv§jS^fflv^7tmi-fi> 112 (a) hnmz 
LT/^°7 v'^AT*"^ :ti5'*ne^^I'^#P d (dppe) •apo-H6 4D Mb^t# 
;'>:o«l<7)i:^(7)ESI-TOF MS co^l^fffifi 17 8 14. 8 X^ ^ , St^'li 1781 
2. 0 t iv^-lfc^-^Lf^o 
[0 0 2 4 1 

IiI2 (c) :apo-H64D Mb 5 mM g^^T > ( 2 0 // M, 2 

0 0^/1) tzvi^^nn (p-v^>) ;U7"-'^A, ^-f v-o^ y - 2 ^*SP 

x.> 1 ^rB^4'C-e^M$-ti-;tf*. E S I -TOF M S ^fflij^ Lt^o M S O^W^gti 1 7 
5 4 4. ST^bO. ft^iil 7 5 4 3. 4 i: J:v^-i!i:=Sr^L7t:o 
[0 0 2 51 

1112 (d) Wyuu (p-v^y) j^-i'-s'-O^ 9 J -)VmWL (10m 

M, 100/il) .hi, ^-'JT ^ J ^-y 9 Vy(r>:^ ^ ^^-yx^m^ (2 OmM, 10 0// 

iy.^^t±, 02 (c) tWimz\^X}\^y-=-^ J^T^^^-^^xi\£>^%^^%tZo z.<r>)i%(n> 
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2 0 0 3 -3 1 0 0 8 5 ^- v : 6/E 

ESI-TOF MS<7)^lJf'(i(± 1 7 7 0 0. 9 -e2b l9 . lt*^S 1 7 6 9 9 . 6<l:j:v^— 
[0 0 2 6] 

T-z-^U (p-v^>) (4-^^;W-l, 2 -^>-b*> vT < >) ^: 1 I 1 Xf± 1 I 2 
OfiJ^g-erl'^L. 1 0 53'J':J.-h7K±tcMv^7t:o -eoft. e^^T ^^--^ 7 T - (5m 

M, pH6. 8, 4t:) -t:! 2B#P^iiWL. B^^T>*--:>A/<y 7t- (5mM, pH 
6. 8, 4t:) -C^jt-ftL/^G 5 0 r^l^^ii)^/ 7 A(ZiiLT;U-r-'>/^ (p-v^>) ( 

WMti 1 2 0 9 7. 1 -C, CO^I-^^Oft^ji 1 2 0 9 8 h (Jt?— LTtio 

[0 0 2 71 

[mi] ii*&^J3~6<7)|ji^ii-c2b>So 
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immz] mm 
mi] 










MS^flrfii 


3 


apo— H64A Mb 




1 7764,8 
(17765.4) 


4 


apo— Mb 


(CH2)2 


17829.9 
(17831.1) 


5 


apo— Mb 


(CH^)^ 


17859.8 
(17859.2) 


6 


apo-H64D Mb 


(CH2)2 


17808.0 
(17809.1) 
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MS^j'^IrM (If ^fg) = 17544.3(1 7543.4) 




MS$J-«f (t (tt®:fi) = 17700.9(1 7699.6) 
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mm^-^ [598091860] 
1 . ^W^n B 1998^ 7 n 9 B 

ffi Wx S^ifr^^STtTff E5^-Tg 1 0* 1 9-i- 



